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ABSTRACT
Six passages were used in this study to investigate

the recoding behavior of eighth and ninth grade students for both
increase and decrease in syntactic complexity and thus gain a more
accurate picture of their grammar. Each of the two selections used
was written in kernel sentences at the eighth grade level of writing
and the skilled adult level of writing. The teacher was asked to
distribute a packet containing the test passages without any verbal
assistance. The instructions asked the student to read the paragraph
and then rewrite it in a better way without leaving out any of the
information. Results indicated the ninth grade subjects rewrote the
passages using longer T-units and clauses than did the eighth grade
subjects. Further, the students seemed to comprehend all that the
input passages stated. This implied that while the students may not
have produced syntactic structures at the skilled adult level, they
could nevertheless comprehend writing at that level.. (HOD)
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Most current theories of language acquisition anr' development

are alike in one resrect: they hypothesize that ncqu:sition follows

a sequence of increasingly complex grammars, the firs, gra::u

being the least complex, the last being the highly cornlex "adult"

grammar. Each successive grammar adds more cf the fentures of the

adult model.

To test this hy,othesis, investigators have look,,d at the

language of children of varying ages, and in general have found the

hypothesis valid. Tt is recognized by all that, hv the ti.r. a child

begins school, most of the features of the adult erarar have been

incorporated into th-: child's grammar. However, the rammar of the

first grader is cons4.1erable different from that of re adult, r-el

the primary differer,e seems to lie in the ahility to utili:e t

features of the adult grammar.

There have beer several studies on the develonment of written

language in school elIldren. (Hunt, 1965, lnr; (Donnell, Criffin,

and Norris, 1967; and others). An additional study by Hunt (1970)

investigated develorrental trends in the syntactic performance of

pupils in tirades 4, A, P, 10, and 12 and fror sl..i l led adult writers,

using a totally controllee input. All subjects were riven a para-

graph concerning the manufacture of aluminum and written in kennel

sentences. The sebiepts were asked to rewrite the paragraph "In

a better way" withour adding or omitting information. The rewrites

were then analysed :Pr their syntactic characteristiec.

The syntactic ::)nlysis took two forms. First, each rewrite

was analyzed for the nue,er of words per T-urit, per clause, and per

sentence, the number of claeses per T-unit, the number of input

kernels which appeared in the rewrite in less than clausal form,

and the number of innut kernels omitted in the subject's rewrite.

Second, the transformational history of each kernel in the stimulus

paragraph was deterrined for each rewrite. Tn both analyses,

information added fr the subject was deleted.
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The results of the first analysis indicated that older subjects

wrote more complexly; i.e., they incorporated more of the input

into each T-unit and clause, thus producing longer T-units and

clauses. The results of the second analysis presented a frequency-

of-use picture of the transformations appearing at each grade level;

e.g., at each successive level the passive transformation was used

more often than at the preceding level, but the main clause coordi-

nation transformation was used less often than at the preceding level.

While the results were essentially the same as previous research

had shown, the procedural difference in gathering the data is note-

worthy. In the previous studies much less rigorous control was

placed on the input from which the subjects constructed their

sentences; indeed, prior to the O'Donnell et al. (1967) study, the

data were from free-writing samples, i.e., there was no control.

O'Donnell, et al. (1967) showed subjects silent movies; as the stimuli,

thus providing the students with a common content framework, but

still not fully controlling the concepts a student might use in his

writing. In the Hunt (1970) study, only the concepts present in the

stimulus paragraph were analyzed. All extraneous material was

excluded. Thus the student who knew a lot about the subject or who

had a vivid imagination was not especially advantaged. This technique

also controlled for differences between highly verbal students and

those less verbal. Consequently, it was possible to compare students

more accurately on ability to utilize syntactic resources.

Slobin and Welsh (1968), in a study of the oral language of

preschool children, used a different technique. They presented the

child a sentence and asked him to repeat it. If the sentence was too

long to be stored in the child's immediate memory, he reformulated

that sentence reducing the complexity, yet retaining the essential

meaning. For example, in response to "John 'who cried came to my

party", the child responded "John cried and he came to my party"

or in response to "The man who I saw yesterday got wet", the child

responded "I saw the man and he got wet". It could be inferred that

the child was reducing the syntactic complexity to his own productive

level.



Results essentially the same as those of Slobin and Welsh were

obtained by Midkiff (1971) in his investigation of 4, 5, 6, and 7 year-

old children's use of relative clauses and adjectives. The results

of these two studies and others indicate that the child decodes the

message to determine the semantic essentials, then recodes it into

a syntactic form appropriate to his awn productive grammar. The

resulting form would, then, depend upon the developmental stage of

the child.

The Hunt (1970) study, by using kernel sentences (simple

sentences containing only one idea) investigated only the students'

ability to increase complexity. In the present research, Hunt's

finding were used as a basis for combining his and Slobin and Welsh's

techniques so that students couldbe given stimulus passages written

at various levels of syntactic complexity. Thus, the student could

be given a passage written insa more sophisticated (i.e., more

syntactically complex) style, a passage written at his own level of

complexity, and one using less syntactic complexity. Furthermore,

because the stimuli were presented in written form, the memory

variable, which was crucial to Slobin's results, was controlled. The

purpose of the present study, then, was to investigate the recoding

behavior of the students for both increase and decrease in syntactic

complexity and thus gain a more accurate picture of their grammar.

HYPOTHESES

Seven hypotheses were developed, three concerning increase in

complexity, three concerning no changes in complexity, and one

concerning a decrease in complexity, complexity being determined by

the number of words per T-unit (W/T-U) and words per clause (W/CL).

The hypotheses are stated as follows:

1. The subjects would increase complexity when rewriting the

kernel input paragraph. .



4

2. The output of the subjects' rewriting of the skilled adult

input paragraph would be greater in complexity than the

output of the subjects' rewriting of the kernel input

paragraph.

3. The output of the subjects' rewriting of the skillel adult

input paragraph would be greater in complexity than the

output of the subjects' rewriting of the eighth grade input

paragraph.

4. The subjects would not change the complexity of the eighth

grade input paragraph when rewriting it.

5. The output of the subjects' rewriting the kernel input

paragraph and the output of the subjects' rewriting of the

eighth grade input passage would be the came.

6. The output of the subjects' rewriting of the kernel input

paragraph would be the same as the eighth grade input para-

graph.

7. The subjects would decrease the complexity when rewriting

the skilled adult input paragraph.

PROCEDURE

Six passages were used in this experiment. Three were based

on the "Aluminum" passage, three on a second passage, called "Bee,"

which concerned a bee's stinging: 1) the,"Aluminum" paragraph

written in kernel sentences; 2) the "Aluminum" paragraph written

at the skilled adult level of writing; 3) the "Aluminum" paragraph

written at the eighth grade level of writing; 4) the "See" paragraph

written in kernel sentences; 5) the "Bee" paragraph written at the

eighth grade level of writing; 6) the "Bee" paragraph ritten at the

skilled adult level of writing.

The three "Aluminum" passages were derived directly from Hunt's

(1970).data. The kernel input passage was the same as the one Hunt

used. The eighth grade and skilled adult passages were prototypes

derived from the analysis of Hunt's eighth grade and skilled adult

rewrites. That is, after determining what Hunt's subjects typically

did with each input kernel, the prototypes were written accordingly,

keeping all the syntactic characteristic measurements as close to



Hunt's means as possible. For example, Hunt's data indicated that

eighth graders normally used the first input kernel as the main clause

of the first sentence. Consequently, the same kernel was so used

in writing that prototype. The eighth graders normally converted

about four input kernels into subordinate clauses. In the prototype,

the number of subordinate clauses was increased to five, for if only

four had been used, it would have necessitated unacceptable changes

in other syntactic characteristic.

Thus, these paragraphs were simply the "Aluminum" passage as

rewritten by "typical" eighth graders and skilled adults. These para-

graphs were typical in the sense that they exhibited the syntactic

characteristics of the average performance of an average group at

both levels.

The "Bee" eighth grade and skilled adult passages were constructed

by using the "Aluminum" data in order to produce a paragraph which was

statistically appropriate in its syntax for those levels. Since the

number of words and kernels were not the same in "Bee" as in "Aluminum",

some adjustments had to be made. However, these adjustments did not

disturb the proportional relationships between the various levels of

writing. (See Smith, 1971, and in 1973, for more explicit elaboration).

The syntactic characteristics of each of these p.assages is presented in

Table 1.

TABLE 1

Syntactic CharLeteristics of the Stimulus Passages (Inputs)

Passage Words ;. -Units Clauses WO, CL/T-U

A K 139 32 32 4.34 4.34 1.00

A 8 120 13 18 9.23 6.67 1.38

A SA 93 6 9 15.50 10.33 1.50

B K 116 23 23 5.04 5.04 1.00

13 8 107 0 14 11.88 7.64 1.56

B SA 92
,

8 1C.40 1.1.50 1.60
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The subiects, 113 eighth graders and 90 ninth graders, were ,

members of eight English classes in four Georgia high schools. The

eighth grade was chosen to allow comparison to Punt's eighth grade

data. The ninth grde was chosen because if differences between the

eighth and ninth grades exist, it is likely that other grades would

also differ.

The teacher in each of the classes was given a racket containing

test pasFdges, one for each student. Each packet contained an enual

number of each of the six test passages. The teacher distributed

the passages, told the students to read the instructions, and

collected the passages as the subjects finished. Subjects were

allowed to write on the test sheet. If a subject did not write on

the test passage, tl'e tencher stapled the rewrite pace to the test

passage. No time limit was enforced; all students finishec4 before

the end of the clas:,1 period. No verbal assistance was provided

by the teacher. Each test passage included the foller,inc

instructions:

Read tile following paragraph all the way through.
Study the passage, then rewrite it in c better way.
You ma', comLine sentences, chmree the onier of- words,
or on words that are repeatc(' too mar, times.. rut
try not to leave out any of the in forma-.ion.
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RES',LTS AND DISCUSSION

The rewrites were analyzed using the techniques develoned by

Hunt (1965). Numbers of words, T-units, clauses, words per T-unit,

words per clause, and clauses per T-unit were counted and group

means calculated. All of these staAstics are presented in Table 2.

TABLE 2

Weans of Syntactic Characteristics of rewrites (Outputs) of :ach Crcup in Each Grade

Grade Level
of Group

Stimulus
Passage words T-Units Clauses WIT-U W, :L CL/T-U

8 A K 111.28 12.32 16.96 0.43 6.76 1.40
8 A 8 111.78 10.94 16.11 30.94 7.17 1.52

8 A SPt 55.00 6.54 9.79 11.08 8.66 1.50
8 B K 102.96 12.91 15.78 .76 6.96 1.27
8 B 8 94.88 8.47 12.24 11.43 7.89 1.45

B SA 90.87 5.56 10.19 lt.E3 9.01 1.88

9 A K 112.95 11.90 17.05 10.03 6.97 1.46
9 A 6 110.07 '10.27 15.80 11.27 7.06 1.59
9 A SA 82.47 6.07 9.20 J4.49 9.10 1.60
9 B K 103.40 5.90 14.25 1n.60 7.28 1.47

%9
B 8 90.93 7.33 12.00 32.65 7.61 1.67

9 B SA 90.60 6.20 10.60 3.4.78 8.63 1.72

l.n Table 3, the confidence interval for each of tLe Output

means on the Words per T-Unit (W/T-U) and Words per Clause (/CL)

scores are shown. Since the Input passages (the stimulus passages)

were constructed by the experimenter, no variation could occur.

Consequently, the 0.i% confidence intervals were calculated for the

Output means to allow comparison of the Inputs with the Outputs, as

well as comparison of the various Outputs with each other. Signifi-

cance, then, was assumed when the Input did not fall within the range

of the Output confidence intervals or when the confidence interval

of two Outputs did not overlap... Because some of the hypotheses are

directional and others non-directional, different confidence

intervals result. Therefore, Table 3 indicates the non-directional

confidence intervals for each of the Output means on W/T-U and W/CL

scores and Table 4 indicates the directional confidence intervals for

those means.
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Hunt has presented data on the performance of eighth and tenth

graders who rewrote the "Aluminum" passage in its kernel form (Hunt,

1970, see particularly pages 17 and 19). Since the data for

constructing all of the stimulus passages in this experiment came

from Hunt's data, it is possible to assume, if Hunt's data is reli-

able, that the eighth graders in this study should perform like Hunt's

subjects. Specifically, the eighth graders' U/T-U and W/CL means

should be the same as Hunt's eighth grade means both for the rewriting

of the kernel input passage and the eighth grade input passage.

Furthermore, the ninth graders in this study should perform better

than Hunt's eighth graders but not as well as his tenth graders.

Four of the above detailed hypotheses were derived from this assump-

tion: the eighth and ninth graders would increase the complexity

of the kernel input passages (Hypothesis 1), just as Hunt's subjects

did. Further, since the eighth grade stimulus passages were based on

Hunt's eighth grade data, the present eighth grade subjects should

not significantly change the eighth grade stimulus passages when

rewriting them (Hypothesis 4), nor should their rewriting of the

kernel input passages differ from the eighth grade stimulus passages

(Hypothesis 6). Finally, the subjects' rewriting of the kernel stimulus

passages would not differ from their rewriting of the eighth grade

stimulus passages (Hypothesis 5).

While the ninth grade subjects consistently wrote longer T-units

and clauses than the eighth graders, there were no statistically signi-

ficant differences between them. Thus, in testing these hypotheses,

both grades will he considered as coming from the same population.

The results (Table 4) clearly indicate that the expected increase

in complexity when rewriting the kernel stimulus passages did occur

in each grade and on both the "Aluminum" and "Bee" passages. Thus,

Hypothesis 1 is acconted. Hypotheses 5 and 6, however, cannot be

fully accepted because the T-unit lengths of the eighth and ninth grade

subjects' rewriting of the "Bee" kernel input were simificantly

different from either the eighth grade "Bee" input passage or the

subjects' rewriting of that passage (Table 3). For essentially the

same reason, Hypothesis 4L must be rejected (Table .3), for the subjects



did significantly increase the T-unit length when rewriting the eighth

grade "Aluminum" stimulus passage. In all throe cases, however,

clause length was not significantly different. This arnarently

conflicts with expected hich correlations normally reported between

T-unit length and clause length. An increase in clause lenoe.: does

create a correspondin- increase in T-unit lenrth, ^ut c..1 increase. in

T-unit length does not necessarily depend on an increase in clause

length; it could be caused by an increase in the number of dorendent

clauses.

The failure of. WIT-U and W/CL to increase correspondinplv, if

found to be consistent, would provide added insight into the strate-

gies junior high students use to recode and embed, that ia,.11v

creating full clauses rather than by reducing, then emboddinp, these

clauses. Nor would this be inconsistent with nublishee ditto. Punt

(1970) found that these middle grade students used nrorortionally

more full relative clauses than either younger or older subjects.

It should also be noted that any differences between suLjects.

rewritinq of "Aluminum" and "Bee" stimuluspassapes may he attributed

to the fact that the data for constructing the "Aluminum" passages

was taken from actual rewrites of the "Aluminum" in kernel form by

subjects at the anpronriate levels, while the "Bee" passages were

based on numberical crnversions of the "Aluminum" data and not on

actual writing. tt would seem then, that despite the remarl:a1,3e

similarities bet%aen the results from "Aluminum" anti: "T:ee", there Is

still some difference.

It is of more tJu easing interest to note (Table 5) that the

rewrites by the subjects in this study of both the "Aluminum" kernel

and "Aluminum" eighth ,frade stimulus passages are ;Amos. identlez]:

to those of 'punt's eic!:th graders, and that the ninth praders in this

study rewrote the "Aluminum" kernel and eighth grade stimulus passages

much as predicted. Their clause length on both passages folic between

Hunt's eighth and tenth clpuse lengths. The 7.-unit leneth of these

subjects is slightly greater than that of runt's tenth rraders, but

is well within one standard deviation of runt's tenth rrade mean.
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Table 5

Comparison of Hunt's (1970) Eighth and Tenth Grade Data,
And Eighth and Ninth Grade Data From the Present Study

Hunt Smith Smith Hunt
Grade 8 Grade 8 Grade 9 Grade 10

K Input G8 Input K Input G8 Input

W/T-U 9.84 9.43 10.03 10.94 11.27 10.44
W/CL 6.97 6.76 7.17 6.97 7.06 7.35

Subjects who were rewriting the eighth grade and Skilled Adult

stimulus passages would have a definite advantage over subjects

rewriting a kernel input passage, simply because they would be

starting with more complex material, which may have cued them to a

particular embedding strategy. In addition, many subjects were

summed together; thus, if some of the subjects rewriting Skilled

-Adult material had simply copied, the mean complexity of the group'

__would have been increased. Consequently, even though the data

ifIzItcate complete acceptance of both Hypothesis 2 (Table 4) and

Hypothesis 3 (Table 3), and inspection of the rewrites indicates

no verbatim copying, further research is required before these

results can be regarded as fully meaningful.

The most interesting hypothesis from both the pedagogical and

the research point of view was that subjects would decrease complexity

when rewriting the Skilled Adult stimulus passages (Hypothesis 7).

If this hypothesis were accepted, the combination of the Hunt and

Slobin techniques, would be considered usable. Unfortunately, the

results do not present a clear picture (Table 4). If W/T-U is

used as the syntactic measure, the hypothesis is prevented from being

accepted by the failure to find a significant change in the ninth

graders rewriting of the Skilled Adult "Aluminum" passage. This

(failure to find significance is due to the abnormally high standard

deviation in that: cell (4.94). Had that deviation been more like

those of the other cells, significance migh!.. have been obtained.
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However, using the W/CL measure, significance is found in all cells.

It appears, then, that the WIT-U and W/CL were changed in an

uncorrelated manner, at least by the ninth graders rewriting

"Aluminum". These subjects, while not changitg the length of the

T-units, were shortening clause length. Since the T-unit itself is

composed of one or more clauses, the only way to shorten clause

length while not decreasing T-unit length is to create new sub-

ordinate clauses and some new main clauses. For example, the

"Aluminum" Skilled Adult stimulus 'iassage was:

Aluminum, an abundant metal with many uses, comes
from bauxite, an ore which looks like clay. To
extract the other substances from the aluminum found
in bauxite, the bauxite is ground and is put in
pressure tanks. The other substances form a mass
which is removed by filters. The remaining liquid
is put through several other processes, finally
yielding a powdery, white chemical, alumina, which
is a mixture of aluminum and oxygen. The oxygen
is removed by electricity, producing a light metal
with a bright, silvery luster. This metal comes in
many forms.

These subjects reduced complexity by rewriting the less-than-

clausal embeddings in the Skilled Adult passage as full clauses.

For example:

Aluminum is an abundant metal which has many use&
and comes from bauxite which is an ore that looks
like clay. Bauxite contains aluminum and several
other substances. Aluminum is extracted from
bauxite by grinding it, then putting it in pressure
tanks where the other substances form a mass which
is removed by the use of filters. The liquid which
remains is put through several other processes and
finally yields a chemical which is powdery and
white. The chemical is alumina, a mixture which
contains oxygen and aluminum. The aluminum is
separated from the oxygen by the use of electricity
which produced a metal. This, metal is light and
has a luster which is bright and silvery, and it
comes in many forms.
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CONCLUSIONS AND IMPLICATIONS

The data indicate that Hunt's (1970) results may he used to

predict subjects' performance when rewriting the "Aluminum" passage,

not only from kernels (as Hunt's subjects did) but from other levels

of syntactic complexity. This can be considered a replication and

affirmation of Hunt's study. Furthermore, the largely parallel

performance on the "Bee" passage indicates that Hunt's data may

he sufficiently generalizable to allow the generation of new

instruments from that data.

When rewriting, subjects increase the complexity of a passage

written at a syntactic level below their own, do not appreciable

change the syntax of a passage_ written at their own levels, and

decrease the complexity of pas,-Ages written at higher levels. This

is, in essence, what Slobin discred about oral language. How-

ever, the change in the complexity written material is stronger

evidence for the existence of recoding strategies, for the stimulus

is not removed as it is when oral language is tested. When the

stimulus is removed, any alterations in the response may be due to

memory loss or failure to decode, as well as to recoding strategy.

If the stimulus is recalled intact, the reason may be memory or

recoding strategy. However, when, as In the present experiment,

the stimulus is not removed, memory is less likely to be a factor.

If the response differs from the stimulus, the reason must be in the

recoding.

In general, the ninth grade subjects rewrote the instruments

using longer T-units and clauses than did the eighth graders.

Since a considerable overlap in student ability is expected in any

two such contiguous grades, these consistent, though not statisti-

cally significant, differences indicate that the instruments may

indeed be sensitive enough for greater use.

Finally, the students in this study seemed to comprehend all

that the input passages stated. The fact that they were able to

convert less-than-clausal embeddings into full clauses retaining

the same content implies that, while they may not produce syntactic
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structures at the Skilled Adult level, these junior high students

could comprehend writing at that level. This does not imply

that they would read more complex or less complex material as

well as they might read that material written at their own level

of complexity. On the contrary, it implies that when reading

material written at some level other than their own, they must

utilize some recoding strategy to alter that material.



REFERENCES

Hunt, K. W. Grammatical structures written at three 2.rade levels.
NCTE Research Report No. 3. Champaign, Ill.: NCTE, 1965.

Hunt, K. W. Sentence structures used 221 superior students in grades
four and twelve, and hy. superior adults. (CRP 5-0313) Tallahassee,

Florida, 1966.

Hunt, K. W. Syntactic maturity in school children and adults. No. 134
in Monographs of the Society for ReSearch in Child Development.
Chicago: Univerfzity of Chicago Press, 1970.

Hldkiff, R. G. RelAtivization in transformational-generative grammar:
A model of langli.,ge development. Unpublished Doctoral Dissertation,
University of Georgia, 1971.

O'Donnell, R. C., W. J. Griffin and R. C. Norris. Syntax of kindergarten
and elementary school children: a transformational analysis.
NCTC Research Report No. 8. Champaign, Ill.: NCTE, 1967.

Slobin, D. I.and welsh. Elicited imitation as a research tool in
developmental psycholinquistics. Unpublished paper, Delft. of
Psychology, University of California at Berkeley, 1968.

Smith, W._L. The effects of syntax on reading. Unpublished Doctoral
Dissertation, Florida State University, 1969.

Smith, W. L. The effects of transformed syntactic structures en reading.
In Carl Braun (ED.) Language, Reading, and the Communication Process.
Newark,Del.: International Reading Association, 1971. Pp. 52-62.

Smith, W. L. The controlled instrument procedure for studying the effect
of syntactic sophistication on reading: the second study. Journal
of Reading Behavior, 5, 1973 (Fall).


